Two-color quantitative multiplex methylation-specific PCR.
In recent years, several methylation-specific PCR-based techniques have been developed to identify and characterize hypermethylation of CpG dinucleotides with the primary goal of elucidating a better understanding of the role of DNA methylation in important biological processes, such as chromosome X inactivation and carcinogenesis. The specificity of methylation-specific PCR (MSP) techniques relies on amplifying sodium bisulfite-treated DNA with primers specific to predicted sequences of unmethylated and methylated DNA within the gene of interest. In the past, unmethylated and methylated reactions were singleplex and performed in separate wells. In this paper we report a modification of the real-time quantitative multiplex MSP (QM-MSP) technique of Fackler and colleagues that can be applied to any real-time MSP experiment. Although co-amplification with multiple fluorophores is common in standard reverse transcription PCR (RT-PCR), MSP presents unique challenges both mechanistically and operationally that must be overcome in order to successfully co-amplify two methylation-specific targets. In this two-color modification, unmethylated and methylated primer/probe sets are successfully co-amplified in the same reaction using FAM- and VIC-labeled probes. Our modification decreases the cost and time of each real-time experiment by allowing increased throughput of clinical samples and by doubling either the number of genes or the number of samples that can be analyzed per real-time plate.